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A factor can be extracted from testicle tissue and sperm which is 
very active in enhancing infections (1-3) on the one hand, and in in- 
hibiting the growth of transplantable tumors (4) on the other.  The 
purpose of the present work has been to study the effects on this factor 
of sera from animals experimentally immunized to  testicle extract, 
in order to gain further information as to the nature of the latter. 
Material  and Methods 
The testicle extract was prepared by grinding the glandular tissue with sand in 
an equal volume of Ringer's solution.  After centrifugation the superuatant fluid 
was used. 
Throughout the experiments the neuro strain of vaccine virus was employed as 
the infective agent.  A rabbit was inoculated in the testicle and 5 days later the 
testicles were removed and ground with 50 cc. of a mixture in equal parts of glycer- 
ine and Ringer's solution.  This  suspension was diluted  50 times  just  prior to 
inoculation. 
Antisera for the extracts of rat and rabbit testicles were prepared as follows: 
Rabbits were given 12 intravenous injections of an extract of normal testicles in 
increasing amounts,  beginning  with 0.2  cc.  and  ending with  1.2  cc.,  the same 
amount being given twice, with an interval of approximately 3 days between the 
injections.  10 days after the last one, the rabbits were bled for serum. 
Effect of the Antiserum for  Rabbit  Testicle  Extract  on  Vaccine  Virus 
Infection 
Experiment.--3 rabbits, 3-15, 3-16 and 3-20, were injected with  rabbit  testicle 
extract and bled as described above.  0.5 cc. of each serum was mixed with 0.25 ec. 
of the diluted virus suspension, incubated for 2 hours at 37°C.,  and injected intra- 
dermally in rabbits.  As controls, normal sera from Rabbits 3-15,  3-16 and 3.~20, 
taken  before immunization,  were mixed with the virus,  incubated  and injected 
intradermally in the test animals,  as was also an equivalent amount of vaccine 
virus alone.  The relative  extent  of the  lesions produced is  shown in Table I. 
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In addition the three sera were tested with testicle extract for precipitins by the 
usual methods.  No reactions were noted in dilutions higher than 1:1, and even 
at this dilution the results were questionable. 
There was no difference of note between  the  extent  of the lesions 
produced by the virus alone and by virus with normal serum, but those 
resulting from the virus with antitesticle serum were definitely smaller. 
The result might suggest that the serum had antivaccinal properties, 
but the fact that the virus used had been cultured in the rabbit testicle 
and that the serum had been procured by immunization with extract 
of rabbit testicle complicated the interpretation of the results. 
TABLE  I 
Effect of Antiserum for Rabbit Testicle Extract on Infection  with Vaccine 
Virus 
Virus +  serum  Virus +  serum  Virus +  serum  Lesion from virus 
Serum No.  taken before  taken at middle of  taken after 
immunization  immunization  immunization  alone 
3-15  +++  +  +  +++ 
3-16  ++  +  +  +++ 
3-20  +++  +  +  +++ 
The number of pluses indicates the extent of the lesion. 
The  Effect  of  Anti-Rat  Testicle  Serum  on  Vaccine  Virus  Infection 
In  order  to  eliminate  the  complicating factor just  mentioned,  the 
test  has  been  repeated,  substituting  rat  for  rabbit  testicle  extract. 
Experiment.--3 rabbits, 3-18, 3-19 and 3-22, were injected with rat testicle ex- 
tract and the serum collected,  using the methods described above.  In addition, 
a  fourth rabbit, No. 8-3, was injected intraperitoneally with increasing doses of 
the same extract until it had received 31 co., and it was then bled for serum.  The 
presence of precipifins was tested with increasing dilutions of the sera against rat 
testicle extract at  a  constant  dilution  of 1:10.  The mixtures incubated  for 2 
hours at 37°C. were read after standing overnight in the ice box.  The results are 
shown in Table II.  The serum from Rabbit 8-3, which had received the largest 
amount of antigen, gave the highest  titer.  The specificity of the reaction was 
shown by additional tests with the serum against rabbit testicle extract, which 
resulted in no precipitation. 
The first three sera were next tested for their influence  on vaccine virus infec- 
tion.  0.5 cc. of each was mixed with 0.25 cc. of the diluted vaccine virus suspen- F.  DURAN-REYNALS  705 
sion, incubated for 2 hours and injected  intradermally in rabbits.  As controls 
each rabbit received in addition an injection of the virus alone and the virus with 
normal serum.  The results of this experiment with the relative size of the lesions 
produced are shown in Table III. 
As a further test of the influence on the virus infection of the antiserum for rat 
testicle extract,  the serum with the greatest precipitating power, No. 8-3, was in- 
jected intradermally and 1 to 2 hours later vaccine virus was inoculated into the 
TABLE II 
Precipitating Power of Antiserum for Rat Testicle Extract against the Homologous 
Antigen 
Dilution  of  serum ..... 
Serum No. 
3-18 
3-19 
3-22 
8-3 
Normal serum 
1:1 
+++ 
+++ 
+%+÷ 
1: lO 
+¢ 
/¢÷ 
1:20 
+ 
++++ 
1:40 
+ 
1:100 
± 
++ 
1: 200 
4- 
Antigen 
alone 
m 
The number of pluses indicates the degree of precipitation. 
TABLE  III 
Effect of Antiserum for Rat Testicle Extract  on Infection  with VaccSne Virus 
Serum  No. 
3-18 
3-19 
3-22 
Virus +  serum  [  Virus  +  serum 
taken before  I taken at middle of 
immunization  immunization 
+++  + 
++++  ++++ 
++  +++ 
Virus +  serum 
taken after 
immunization 
+++ 
++++ 
+++ 
Lesion from virus 
alone 
+++ 
The number of pluses indicates  the extent of the lesion. 
same area.  The test was controlled by the injection of normal serum, followed by 
virus inoculation.  Also the virus and Serum 8-3 were injected  immediately  after 
mixing, thus eliminating  the incubation period of the foregoing experiment.  In 
none of these tests could any influence be noted on the size of the lesions produced 
by the virus. 
It is evident from this group of experiments that antiserum for rat 
testicle extract has no effect on vaccine virus infection in the rabbit. 
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previous experiment was due to an interaction between the antiserum 
for rabbit testicle extract and some compounds of the testicle material 
containing  the virus, not to a  direct influence of the serum antibody 
on the virus. 
Effect of Antitesticle Serum on the Enhancing Power of Testicle Extract 
The factor in testicle extract which is responsible for the  enhance- 
ment of infections is non-specific in that extracts of tissues from ani- 
mals of other kind than that infected are just as effective as extracts 
from the same species.  The action of the antisera on this enhancement 
factor was next investigated. 
Experiment.--To 5 tubes, each containing 5 cc. of rat testicle extract diluted 
1:10, were added respectively  1 cc. each  of anti-rat  testicle  extract  Sera 3-18, 
3-22, 8-3, normal rabbit serum and Ringer's solution.  The mixtures were shaken 
and then incubated at 37°C.  for 4 hours.  By this time heavy precipitates had 
formed in the tubes containing Sera 3-18 and 8-3, but a less marked one in that 
containing Serum 3-22.  All of the tubes were again shaken to suspend the pre- 
cipitates and 0.5 cc. from each was mixed with 0.25 cc. of vaccine virus emulsion 
and injected intradermally in rabbits.  The remaining portions of the mixtures 
were placed in the ice box and injected 2 days later into the skin of rabbits. 
Additional tests were made with the antiserum-antigen mixture to test for pos- 
sible differences in the action of the fluid and precipitate respectively.  Those made 
up with Sera 3-18 and 8-3 were centrifuged, the precipitate removed and suspended 
in 4 cc. of Ringer's solution.  To the superuatant fluid and the precipitate suspen- 
sion was added half their volume of the vaccine virus suspension.  0.75  co.  of 
each was immediately injected intradermally in rabbits, and 0.75 cc. of the remain- 
ing mixture was also injected after 2 days in the ice box.  In each case vaccine 
virus alone was inoculated for control.  The results of these tests are shown in 
TaMe IV.  This experiment was repeated 4 times with variations in the length of 
contact and the relative amounts of the ingredients making up the mixture, the 
outcome being always the same as in Table IV.  An idea of the results of the 5 
experiments can be gained from Text-fig. 1, which expresses graphically the general 
differences observed with the mixtures used. 
The antiserum for rat testicle extract not only neutralizes the virus- 
enhancing power of rat testicle extracts,  but  the lesions produced  by 
the antiserum-testicle extract-virus mixtures are even smaller than the 
controls.  The  neutralization  is  not  a  staple  reaction,  however,  as 
is shown by the fact that the mixtures injected after 2 days in the ice 
box result in moderately enhanced lesions.  No significant differences 1  ¢.  DURAN-1LEYNALS  707 
could be observed between the lesions produced by the whole mixture, 
the supernatant fluid and the precipitate. 
Two possible explanations of the above result suggest themselves. 
Either there is a direct neutralization of the enhancing factor by the 
antiserum, or the factor is not specifically affected but adsorbed on the 
flocculate which is  formed by the interaction of the antiserum and 
Vaccin~ viru~  + 
testicle axt~act  + 
Rin8~'~ solution 
Vacciae vif~B + 
testicle extract+ 
f~ormal ~et~m 
i0.0 x 4.8 
r  • 
~.Bx4.0 
V~ccin¢ VU'U5 + 
testicle extract+ 
antitesticle se~um 
Vaccine virus  + 
Ringer'~ 5olution 
3.gx ~0  4.4x 5.5 
TF.xT-Fzo. 1.  Effect of the anti-rat testicle serum on the lesions produced by 
vaccine virus -{- rat testicle extract. 
the  testicle extract.  The following experiments are  an  attempt to 
solve this question. 
F.xperin~nt.--The same procedure as described  above was repeated, except that 
the mixtures of antiserum, testicle extract and virus were not incubated but were 
injected into  rabbits  immediately after  being mixed.  The  outcome of these 
inoculations differed from those in the foregoing experiments in that Sera 3-18, 
3-19 and 3-22, all comparatively weak in predpitins, did not inhibit the enhancing 708  ANTITESTICULAR  SERU~  AND  TESTICLE  EXTRACT 
power of the testicle extract.  However, with the more powerful precipitating 
serum, No. 8-3, there was a definite  neutralization of the action. 
While the results with the weaker sera suggest that the inactivation 
of the testicle factor was due to adsorption on the flocculate, the more 
powerful serum seemed to inactivate directly.  Immediate flocculation 
with the latter serum is a  possibility to be considered. 
TABLE  IV 
Effect of Antiserum for Rat Testicle Extract on Infections with Vaccine Virus 
Enhanced by Rat Testicle Extract 
Mixture injected 
Anti-rat testicle Serum 3-18 q- testicle extract  -J- 
virus (whole mixture) ........................ 
Anti-rat testicle Serum 3-18 q- testicle extract -J- 
virus (supernatant fluid) ..................... 
Anti-rat testicle Serum 3-18 -b testicle extract -b 
virus (precipitate) ........................... 
Anti-rat testicle Serum 3-22 q- testicle extract -b 
vxrus (whole mixture) ........................ 
Anti-rat testicle Serum 8-3 -k testicle extract + 
wrus (supernatant fluid) ..................... 
Anti-rat  testicle Serum 8-3  -[-  testicle extract  -k 
virus (precipitate) ........................... 
Normal serum q- testicle extract d- virus  ......... 
Ringer's solution -b testicle extract q- virus ...... 
Ringer's solution -[- virus  ....................... 
Resulting lesion 
++ 
+ 
+± 
++ 
+ 
++ 
++++++ 
+++++++ 
+++ 
Resulting lesion 
after mixtures had 
stood 2 days in 
ice  box before 
injection 
+++ 
+++ 
+++ 
+++ 
++++++ 
+++++++ 
++ 
The number of pluses indicates the extent of the lesion. 
Test of the Specificity of Action of Antitesticle Serum on the Enhancing 
and Spreading Properties of Testicle Extract 
The question is raised by the foregoing experiment as to whether 
the enhancing factor acts as an antigen or whether the antibodies are 
developed against the incidental proteins. If the sera developed against 
the testicle extract of one species neutralizes the spreading and en- 
hancing factor of an extract from another, it would indicate an anti- 
body against the factor, for this is not species-specific. r.  D~RAN-r,~ALS  709 
The antigen used in these experiments was a purified fraction from bull testicle. 
This material, developed in collaboration with Claude and Helmer by methods to 
be reported later, is a stable powder, very low in protein, containing in concen- 
trated form practically all of the spreading and enhandng factor present in the 
full organ extract.  3 rabbits,  5-12, 5-14 and 5-17, were injected intravenously 
with 5 cc. of a solution of this powder, the strength of which, judged by its spread- 
ing power, is 3 to 4 times as great as that of the extract as such.  The injections 
were repeated S times at 3 day intervals, and 8 days after the last injection the 
animal was bled for serum. 
The precipitating power of the three sera was tested against the purified frac- 
tion and the full bull testicle extract, and aiso against the active fraction of guinea 
pig and rat testicle extract.  The amount of serum was kept constant and the 
antigen progressively diluted  The  results were read after the tubes had been 
incubated at 37°C. for 2 hours and kept overnight in the ice box.  A definite pre- 
cipitate occurred with both the purified and ordinary testicle extract, with a titer 
ranging from a dilution of 1:3'0 for Serum 5-14 up to 1:200 with Sera 5-12 and 5-17. 
There was no reaction with the guinea pig and rat testicle extracts, nor did normal 
rabbit serum have any precipitating power for any of the extracts. 
The first tests with the sera thus produced showed that the strongest 
antisera  completely  neutralized  the  virus-enhancing  power  of bull 
testicle  extract,  a  result  similar  to  that  recorded  in  the  foregoing 
section  for  rat  testicle.  Using  the  same  technique,  these  two  sera 
were  tested  against  guinea pig and  rat  testicle  extracts.  While  the 
results were not  clear-cut,  there was no definite neutralization  of the 
enhancing  power. 
As the spreading power for inert particles and the enhancement  of 
infections by testicle extract seem to be manifestations of the action 
of the same factor, the former offered a better test for the study of the 
antiserum  action. 
In all of the experiments in this group, the purified fractions of bull, rat and 
guinea pig testicle extract have been used with Antisera 5-12, 5-14 and 5-17, de- 
veloped against the purified bull testicle fraction.  The  fractions  were diluted 
with Ringer's solution up to a point where the spreading power was approximately 
that of the fresh extract.  Equal amounts of the antiserum and diluted  testicle 
material were mixed, incubated for 2 hours at 37°C. and kept in the ice box over- 
night.  Controls kept under  the same conditions  consisted  of the extract  with 
normal serum and with Ringer's solution.  After the period of contact, the  tubes 
were thoroughly shaken in order to suspend the precipitate.  Samples  of each, 
mixed with India ink, were injected intradermally in a rabbit.  The area of spread, 
which  could be easily followed in the shaved skin,  was  recorded  2 hours and 24 
hours after injection. 710  ANTITESTICULAR  SERUM  AND  TESTICLE  EXTRACT 
Preliminary tests showed two points worthy of note.  The neutralization of the 
spreading power by antisera for homologous testicle extract was most evident at 
the end of 2 hours, when the control with extract alone  gave a spread about 5 
times as great as the test material.  The differences were still pronounced at the 
end of 24 hours; but the controls by this time were only 2 to 3 times as large.  The 
change in ratio resulted from the fact that the mixture of antiserum and testicle 
extract spread at a much lower rate but continued longer,  owing probably to the 
gradual release of some of the active fraction bound in the interaction of the anti- 
serum and extract.  The second point was that, when very concentrated solutions 
TABLE  V 
Effect of Antiserum for Bull Testicle Extract on the Spreading  Power of Testicle 
Extract 
Experiment  ull 
No.  t~  Licle 
i ract 
.mune 
s  unl 
1.2 
I 
1.2 
1 
1.5 
1.3 
1 
1.2 
I 
Mixtures injected 
t4  ¢: 
Bull 
all  testicle  Jcle  extract  tact 
~rmal  +  ,  ginger s 
am  solution 
2 
2 
4.5 
1.8 
.5  2.5 
2.5 
2.3 
2.5 
te 
e~ 
im 
sl 
Rat 
t~  stick 
tract 
n,  ~+nnal 
$ ~rum 
3.5 
2 
1.5 
Rat 
testicle 
extract  + 
Ringer's 
9olufion 
2.5 
2.5 
1.5 
Guinea 
pig 
testicle 
~tract + 
immune 
serum 
2.5 
2 
1.5 
Guinea 
pig 
testicle 
extract 
+ normal 
$eruln 
2.5 
2.3 
1.7 
The area of spread of the control injection of India ink and Ringer's solution is 
taken as the unit, and the spread from the other mixtures is expressed in multiples 
of the control. 
of the texticle extracts were used, no inhibiting actionof the homologous antiserum 
could be noted. 
With the method described above, 9  experiments were carried  out 
to contrast the action of the antisera on homologous and heterologous 
testicle extracts.  The results are shown in Table V, in which the area 
of spread of the  control injection  of India ink  and  Ringer's solution 
is taken as the unit, and the spread from the other mixtures is expressed 
in  multiples of the  control. 
The results indicate clearly that the antiserum for bull testicle ex- F.  DURAN-REYNALS  711 
tract neutralizes the spreading factor of bull testicle extract and has 
little or no effect upon the action of rat or guinea pig testicle extract. 
Possible exceptions will  be noted in Experiments 8  and 9,  but these 
can be attributed to the fact that the extracts in these instances were 
diluted  1 : 10 and  1: 40 respectively.  Under these conditions the nor- 
mal spreading power would be reduced to a point at which it is difficult 
to judge  differences. 
Enhancing  and Spreading Power of Testicle Extract  in Animals  Im- 
munized  to  Testicle  Extract 
The in vitro neutralization of the spreading and enhancing proper- 
ties of testicle  extract by a  homologous antitesticle serum  has  been 
shown  in  the  foregoing experiments.  In  the  next  experiments  the 
possibility of in vivo neutralization was tested. 
This group consisted of 2 rabbits injected intravenously with rat testicle extract, 
4 rabbits injected intraperituneally with rat testicle extract and 3 receiving rooster 
testicle extract intravenously.  While these animals  did not  develop precipitins 
in a high titer with one exception, all were sensitized, as shown by a strongly posi- 
tive Arthus phenomenon.  At intervals of 8 to 25 days after the completion of the 
series of immunizing injections,  those animals which had received the rat  testicle 
extract were inoculated in 3 areas on one flank with 0.25 cc. of vaccine virus in 
varying dilutions,  and in the other flank with the same amounts of virus with rat 
testicle extract.  For each test normal rabbits were inoculated with the same ma- 
terial as controls.  The results showed that the enhancement of the infection by 
testicle extract was just as great in the animals  immunized to testicle extract as 
it was in the control rabbits.  Similar tests made with India ink showed that the 
spreading power was equally unimpaired.  The 3 rabbits immunized with rooster 
testicle extract and injected with vaccine virus alone,  developed lesions equal to 
those in a control animal. 
It is clear that the neutralization of the testicle factor does not take 
place in vivo.  This supports the supposition that the in ~itro neutrali- 
zation  by  the  homologous  antitesticle  extract serum  is  an  indirect 
phenomenon  linked  with  the flocculation of the incidental proteins 
present, not a  true neutralization  in  the  immunological  sense of the 
term. 
DlSCtlSSlON AND  SlI~MARY 
The experiments reported here show that  the  infection-enhancing 
factor of testicle extract is neutralized in vitro by an antiserum against 712  ANTITESTICULAR  SERI7~  AND  TESTICLE  EXTRACT 
homologous  testicle  extract.  An  antiserum  developed  against  a 
testicle extract of one species does not influence  the  enhancing  and 
spreading  factor  of the  extract  from  another  species.  Rabbits im- 
munized against  testicle extract do not exhibit any alteration  in the 
spreading  or enhancing  effect of extracts  employed later,  even when 
the testicle extract used is from the same species as that employed for 
the  immunization. 
Whether  the in vitro inactivation  of the active factor is a  specific 
neutralization, or is the result of adsorption of the factor on the floccu- 
late formed, has not been definitely determined.  The fact that there 
is no neutralization  in vivo,  and that  the antiserum acts only on ex- 
tracts  from the  same species, when definite flocculation takes place, 
tends  to  emphasize  the probability that  the  neutralization  is not  a 
direct one, but is incidental to the flocculation mentioned. 
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